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SET. 7^A^-±(c«M*^e»ttfflL/cSBI*H5E 

tbX\t % UV^'^IBia+OEB^Y^ ( Epstein- B 
arr Virus) Offi'J^CCtett & 7 ^ ^ Xv ( J , Brandsma) 
60f8£(7'Py-f^^ ^vs^JU 7 

^NX>^ (Proc.Natl .Acad. So .US 
A) , l&77#, ^68511 (1980) ) «MS£~ h 



3 

ft Wl a 7E3R *c fit St U fc O ^ ;l X CO rw: 7 ' P - y £ > \ 4 

(A. Pal va) 6<D*R£ C 7 x A 7. v Y ^ P ' < * P >' 
#H'U£- (FEMS Microbiol. Lett.) ^83l 

(1984) ) -rf^U^ ? f;L>-J:CcH5eL/c 

yf^A iUX2SO[W^a---7ittW1tl5l{47EJR"C 

#rt r £ * 7 a o^i #«frwcc / w y ^ x-r s c 

i CC J: »i 7 ^ * - CCiR*"r 6 . #J£<D«f5!1*# 
flK&SittJC, ??7^^ ttO. Alt 

mr.<rMffiT!(Z, 2«07'u-:^H3i^;./c5 f > dna 

y - ^«(*DNA h 7 7 7 ffij t?tc PR ft ft & 0 t> L f H(* 
(Ofife.;j*^*<t*ntf. ffi&7'n -7(7)7 f 

;L > ~^i7)#l$SffJift*{C J: S « - 7 7 7 ^ K /M i 

#»a«iR»«:J:Si*l5£f|(7.>y< ^ 7 7 7'*0 K£ftfeJ>3 

*£Wl*WT<P < A ) , ( B ) fejiy (C ) Xg£fi 

< <t t, i mwenxxnmt\x^z> 2«jj±<d7'p-- 

* > 6 ft & L tf> S Xf I. 

XfM ( C ) : ttJSE»«**JAM ' *XH, 

XII (A) $CO(,*T 
*I8tt#t*«4u7;^ 7' 

#i.«>sxh-c*s. 

#1*«ib-C5i, /ciiil jfiu* ME. J5R3J 



(2) ^1*2 8 37 42 9 

4 

~?mvmj£L&tt?^x<D&&mw< (rna) we 

7'^^7. BMWi^^^^X. HIV. V^^J7*i7X 
-.\ l/yt^7, *jJ:W7 5 vr^t07 ^ • 
^ODm ©ttH^lffliailCD N - mvc ^ + v h 'j > 

U-b^5f-, T^A-I. fccfcO'TtfC -Il^'j.X 7 
7 r 7 5?-(DDNA^*4. 

7'p - 7-4 « . amrr~: »i»snttiift 4 
-flscc i--'0kb (*Piaa) 
i«o<it:c»s*s, £jdE*y 7 u-^-f K7*p-7 (ft 
:o-507 7ut^K) *fflii5ci*>r#-5. CiKtS 

K^^ffD o ctxhWu-^zmn (A) wT^xa 

20 i**fctt2«si»*S^3ttrffl(r»4. ccrcoiUB 
iin 7* p - a u mm wttis^tt* s« 

R-C**). tSJR (^7*^>^0) -fSft. 
TCtfeS^ L rtt, F P 7 x fcli 

r ^ ^ b' * * ymm £ L C > e tti:»l<D*-i£K: J: 
»i, 7'P-7CCz»AT££ 0 t-+f->»cWL-r«. 7 
^77- (P.R.Lanqer) C 7*i:^>- r ^ > 7'7 t7 
30 >3^;b 7^f;^t7' If >f i>X ( Proc.Natl.Ac 
ad.Sci.USA) %7m. ^6633M ( 1981) ) k 
( A.C.Foster) 7 7>'7 'J 7*— * ( Nu 

cleic Acids Res.) Sl3#, JB745H (1985) ] I?. > 
-.f-D^xr-jHiCRlltH ^aPY-V- (K.R.Shro 
yor> (yt-t)l/t^ -fe^ ^WtO>- (J. Cell. 
Biol.) »97«, S377aH (1983) ) ^ #RS(DC <b. 

40 -S-S-IS^, b'^>-7t'>>^ 1 fc^CWK/a 

ttc. Ch^o^a-T'o-oS. XfM CO 
<?:>RtcfiJffl 5 ti *«H**tt^ S -tt T ffl t ^ T t> J: . «RsSK 

-Wl t* 0 -^7-7 r>'^--fe\ TJU^'^h 
77t7~^\ MMfiltll 0A.( 3i P) , 3 
( 12S i) . ( 3 h) , 9&faKtLXtt7)l*\s 
50 t^^.^tyT^-F. ^«JK4LT«. 77'; 



(3) 

5 

S^Att. SMiHSfytLXlt i-Dt'»)A ( El/ f ) 

it Hf&tbxit. ft* 

r#£ e B3R«Htt^a-^CCMLr«. (M.Ren 
z) ffe C* 9 l -A X yi*"-* (Nucleic Acids 

Res.) ^12^. JB3435B" (1984) ) , tT'O^X^- 
(E.Jablonski) (ft(^^M> *7*>* »J^-^ (N 
ucleic Acids Res.) SuS, gUV115lf (1986) ) : 
**JMlSai^ci--/(c|«orB. (J.Ruth) ft!! 

(f^-IXX- (DNA) ^12:H (1984) ] 10 

7'U/s~- < J. Prober) ffef^^x;.^ (Science) ^238 

ft. ^3361 (1987) ) u. ■5i»i*7)6'ri*crf'pjsEr* 
£. 

c hf>ot}ig ffiiau . ( a ) h ( c ) <z>xg<c 

*'« 4 & 3 l » * * ' J 7 - 4 :/> r± 5 t* T 7 p - 7'(C (£ 

(Nucleic Acids Res.) 3*H# 9f996Sf9 (1986) J tC 

DNA7'P-7{Ct7. r Mil. ^-h^PACteAO 20 
stflJ.fL^-f^ ( *>-f-*60 , (XX) ) 4/r L'*C, t * f- 

WttfflSid*'J*ST'Stf 'J * * L :f f | UNA 

7' a - 7 £ f t ^ 4 *Sh 3 1* 1 1 • ^ 7 - -r < 7 fft [ ^ 

BJB362- 188970) 0>ffifif)'>i>6 0 

7 p - -/«;J>& <: i 1 2 8«±ffoA L »JS©*f».^ 

<D v'P-T'A-Tmg 30 
(2) 7*P-7A-'R«l:Jf l 

a) 7'P-r/A-irffiai 
7*p-7'c -tais 

© 7*P - 7 A - TffifeiS I WfifcS 2 

©CD J: c:««^p - 7' 4 Y 7' ') v >f *3 4Bfrej|J 
icohtw, .iifM (C) t^9I-c?$-<^ 0 
mzt\Xi.>z>m>x%mm*>z t was*, ^'jx^t 

> ^>I7>"JJL' -r-7P> fft, ^'-^7 7^'p.-7, 
&3ttT*5<„ JglC*B 7*p-^cM£3ft/cff*S 



«fS2 8 3 7 4 2 9 
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(fiH*if *^>(Dt 7k'y>*fcM:* h U7>7 
f>^ «tl«WallR*/cttfiiL»<Di*W. tffc-ratt 

race, »ii-^o--^*6ft«:»2W*4*.rcc«iR , r* 
c 4 a»r * £te£4«A u r i <t t c <d£ *> tmt i 

X, -S-S-*S#, b'**>-7b'>: fccfcc7 

XIM (A) B;xo^)erif^o 

if, «M*«cc2*U±©^o-^«:ftl*.r, ji^co 

7 p - 77^6«J/£ 3 *1*H^**«5ISR3 Sfctt™ 
»CCtt20^75'C. ^B#ra-»+B#Kl, »f3EL<«65^7J 

'C ia-20B#raif^o c<7.u^tcL."C^3n/ctt»- 
7 p - ^«^(*:jftffi^w*jsccastHj^6*i4*fr 
r. IBf*t-:*S^3-ti-S. ^P-^4iW5ET^*tSM*S 
(E3-S. «-7"P-:^f*Ml fi{*4IS£3'tf 

fsifl#c.:jjux.r. «E»- -'"p -7»^r^4fil^.J:-.rif 

XS ( B) Ccoor 
^ £ 

1 ) flr«fe2S<bJgj£80*S^ 
&tif. - 7* p - K*4 4 MIS 3 Hi S *? 

i;^. h P7 x > 7'r ^ -tft^7'r ->!S^<Di 
*CC», h P7 x^.JL'7 ^ 7© (f?!j : >-r. h U7 x 

^ a u > > ) , tr-t ^ ^ - 7 t^'^j fctt x h u 7' h 7 
s-r*s*&. s-s -wt^s, wa«2 

-jt)ltj? hx)?7 -;l-3jE4ffl^S D 
Xg (C ) ^cout 

xe (B) -cnwishfcrtB-^p-^tt^t^tf 



(4) 



OTji. fir, ftawwa^tciMtffli^tiiSffi 
*. a**Mnf«rfflc>fc*ffi*i mam c (The japa 

nese Journal of Clinical Pathology) , BjHSWfUISSI 
IS 53^, B3*P58¥2^J80*ff J testes tire 

SKtt. «JSlE^*®«UI*ffl^S, Sot ( Xfl (A) 
0«riEttUcJ:5lc «M|7'D-^SrXS (A) <7^ 

CCrffll»4Sj£»4Wte»J:. XS (A) TiHf*4 



ft»2 8 3 7 4 2 9 
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s. «sa4ii^att^^so3awBff*r*o*i. A 

K#DNA(51ttS) 



w**tf*i«. ®xe (a) (ds»-^p-^» 

$J£»®XJI (B) CDK^WRMlffOXS (C) (TMftO 

ys&it. mcwmvmm-zm£iw£n<\ -mem 
§7'n--/4. aw5Er^*tsu4<D^^^i; ttv- 

* ?£ Cc 4b* W 6 .' < >t> y 7 * > K O MB r * o fc , ffl ft cc 

«T. *»M UMt 6 # i 4 J: «5 , 
**SW 1 

ixl (T'?v4 K • Y-t >x*rA, *;;1'7 *;C-~ 

[M.D.V7-> (M.D.Matteucci) 6, v-r-^n 
7' ^$^;L v-^Mxr^ (.I Am.OiHn. 

Soc.) *103ft. ® 31851 (1981) ] -C^JflcLfc. £tfc 

-4". 



3 ' mo - ACGTTGCCGC CCCGCCGCCG CCTGTCGCTG 
AGCTCGG ACC TGCTCGGCAC G- 0 h 5 ' 

5 ' ho - TGCAACGGCG GGGCGGCGGC- 0 h 3 ' 

7'n - ^DNA-l(20tt«) 
5 ' ho- CG AGCCTGG ACGAGCCGTG C- 0 h 3 ' 

7* u - 7'DNA-2(20lgS) 



3 2 pffiSkDNA^n - ^C'HJi 

7*P- - 7' UNA - J 10 w tf (1 5nmf)le) JC^tfC Cr- 
M) 20nmolc ( 5 /iCi/nmole) ZiO'T44< U 1 WX+Y 
(CC'lft-FV/ (C.C.Richardson). ^P^-r 
x>7, ( iroc. Natl. Acad. Sci . U S.A.) ^^4*. ®158l 

(1965) ) r 5' *aa* JI F«»L-/i: a :K^rPD-io 



l»ro.l5MtSft+ h »; ^Afei^lJiM EDTA*Stf0.1MU 

^Kt h '^AHMiSry^^jjlitfo/cft. 70%x* 

y'U-~-/im- l 10 u g (l.Snmole) (cWL"C. 
7^>3 (7-/117!/?, ^y'V'y, 
^ ) 80nmol eR c>'T4rf< 'jJl^U+^K + ^- -^80*14?: 
miV &*a<E>:frf£ [CC. y ^ + - KV> (CC. Richards 
on) . ^ ^ > 3 + )i r tj : r 

5 < +7 irjx^z (Buffi) ) t5' *»cc»J>M 



50 



(5) 

9 

&&fci]Oj#c£ IC.F.A--^? (C.F.Barbara) 6 ^ 
-X*X- (DNA) . .$4£> ^327M (1985) J Ctg£o 

r ^'p - ^pnaid 5 ' Office b * * £#A 0 fc. 
KtEfft. B?aii]ttPD-io*7ACCj:SyiU^ji24C>x 3? 

ACS II ( 7 v*, + A • > r 5ml&Sfr$x 
(.'<•.»*/•- h MINAXI IRI-CARB 4000) £ 

y .=. h p - r b > >*i & ^ t r 4; ( ^ f, p 

( 1 ) * ( tn >' x r p 7 x x a* - * y'lfoffi 7 •/ 
' (tfit x f-n7j:4- '*>:>' ifiut 7 H 5 >) 

IqC <«£{b1*rjl. ft SO 4.;'3g*tffWL/c0.017SM '/ 20 
>|tt h \) ^AjBflfiif? (pH6.3) :C0.747qO«SI^ r U 
-)A4$'Lf^ O'C JOftPflMfliOfcSlO.OOO. 
gX'VjftfiZl&kl tc t OrnKOO .0\7%V) ^ M± F 

fi, re- 52t;lu -7. (7>f v> irlyl-ffl. -Y^f'i 
*) ^ r >A tl.6vS.0an) tMbtr'VUAO 

MUfflS WKCC cfc * FJt -Y * - X ft * P7|»^:'^t 

ff -?/c, Ic^fWftlH^tf) o.lM'J F 'J ,t? A 

fcgffirt? (pH7.0) raWL/^f4TaG»JJE«::sonmC:*jl,5 
Bbfcffi&l.Sq- 1 • 1 •an 1 ^>6*^) 0.1q/l CCfcS J: 30 

^ccrEa«i««Tft3iRL.fc. 

c©&H6£ffli»r#'.J **-u 1 *-.u (its 

-r~t.il + 7' ^yp> - (Sc:and.J,Immuno 
1.) $8& (ffl7) &43M (1978) ) t\ WHM&lflC 
J:*T«fLLfc. 

( 2 ) >x r p ? . r -;l-7t>: OHM 

( 1 ) y n ^7' I- vx a - r b > y oggso.iw'j 

r 'J AfthBifi <pH7.5) CCjfiWL 7cTb'y>D 40 
?£-tf ) lmqiC S - 7<\>*)IM A ty?' h -"t^v 
X ^ 7^WF7>f F ( :>7 v Y * . ) * 

^Tvt-f ( D . Immunoassay) 354 ^209^ U98 
3) J CCttfor^t-'tSSSIAL-fc, #ASh/cft 

(11) vi ^ ?, h -> - h P7 x --..it - l V> >iZ)H 
H 

5 . Srrfvi j,4-> ^ h P7 trJl -- L - f J 



WJlF 2 8 3 7 4 2 9 
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(pH7.0) 1.7ml 5.5mM N - VP is- I >)l - 6 - 
/cN,N->" ^^;l^JbA7 i F0.17ml<!:^30 o C-C3Q^>S 
(iii) >'^hP7x^;U~7b>>(D|Hi!j 

( i ) rwifc^ w^f t -r tr^-o. 

54mq£jgfc?l.*l, 5mM EDTA ( X ^ U > ^7 ^ >B8t&) 
O.IM'J r 'J ^A^fijfft (pH6.0) 1.0ml t 

(-in) -CMKL/fcvu^ ^ bay jl^h- L~ 

r J^>?§^0.43mli^30 c Cr305>^L£5-tf^^. f5]^fli 
«CCjfg«?L/-0.iW N-x*)l<vU Y ^ K (^^7f>>fr^ 

^. mS?) 5 m « ^ttAwcns^nsflLfc. sit** 

•fc7 rf7 ^XG- 25 (7 r H v>r . x -^'>) 
^;^A (l.0<30(jn) £fflt,\ O.IW'.J ^ h U ^ At! 
ffi«ryiU5ift*tf^A: a 7t'>: l'/H-^»)#\3Ji 
/:^Fu. xn ScD^ii 7 <ir * ^ fc. 
(3) hU7xXJl,-7t'> >tS-&^^4- (fa^x 

mi 

(2) ri«KL/c>:- hP^.:-il ~7t:y>»L 
(O.lq/I ) . O.lMtgft ^ F 'J 7A4octO'0.1°b' J 'vlfil 

»r;u^ s >^Stro.oiM»J h 'J ^ A«f»* ( p h 
7.o) 3o t cioe?r t fl^tr^LL^ii/c 0 

^•;7. f U O.lMSft-*- h 'J r VA 0.1*5 

oo.oim-; >s?-f h »; ^A««jfi5 (ph7.o) *r«r/L 

b.t^r.;l - ^>-ifiiit7;t ^kHWoa« 
( 1 ) N - b't?-r-;U- 2 - *A ^77'hx^a r ^ > 

N - b FP + ytf^y^ i>n - ( b'7X^r 

4 > tJ A' PS.a^^-v>3^' (Bi 

ochem.Biophvs.R^.Commun.) , 3IL47&, ^6441 (l98 
7) ] r^t-iL-iS4r*ALA:. 
(2 ) vM H F - ^y i/irn-:^ XDsBK^'v idi 

;XF'J- ( J.Appl.Biochem.) ^6^, ^561 (198 
4) ) IctfotvM $ KS4*\0te. 3»A3ti/cv 
u >f 5 KM(D»tt, ^ vfct7 'I ^5 > 1 ft*% 0 nffl 

(3) b^^^;l-^yfc#7H-7?, >Cj«|S( (2) 
■CIBRL/ /cvu>r ^ F ^i/jfilf* 7;uv^ >i0mq**l» 
L ^c5mM EDTA^r^O.lM'J h 'J r ^S«« (pH6. 
0) 2.CmHC ( 1 ) rmULfcK- tt^xiL -2 - y JL 



(6) 
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ij 7* V X * H-T = ; • fafoO . 22m 1 £ ttl Jt 30°C , 3Q5>J5tD 5 

1i7c 0 Klfci*. o.im i-jiMi? hx^H-T^ >*SJi? 
U/c5nM EDiA^a^o.iwW ^ H !J ^Afcflfift (pH6. 

T, x ) +]yU (1.0> 30cm) O.IM 

h AiftiBiR tpH7.5) "cyu o^if-j 
fc. ^>'Mr'i ;^;> l *>*^DCc«\3hfctf** 

(4) tt*.-n-- ^>-jfii« rn :>'^ fagfLHtB© 

(3) r«MLfcb't*^>ii--'?>-jii,flrii':' $>/g 

run ( "71 > > -j ft ^ '*) :'J ) ) ftjlj J .:c £*=D(T> 
[ 6)116 . z*7*l -t tr i i. t iu t 7 Y A .> 
p>- (mih) J r ttaWBHK J; 0 fwSftL-fc. 

S*7^SSiClg-5P.L /c1*f*r)MA ( n = 6 ) . SmjTV'P 
S,H[M7'n-^ 5nq£>t: .+ -f ::■ 'I - DNAV'D- ioo 

l/UdstVO l 0 o^>'lfil<ST a ■? ^ 0 lM»J>8Jf 20 
t P 'J^AffllirfS <pH7 0) U. 15ml*ti5'r U^IHH&M 
I7c 0 fPfflCCW L fcf* > -■- h P 7 x .r. it - r b > 

iqu f sit 'J -" ; * L- - t- - .a 4 1 (Hv.f:fln L iQX 5 B# 

IH/Sl£;3-tffc e '1-"-'l*0.l5M>a<k+ b M'VA lmM EOT 

Afcc>o.iv:>i. zflupf ^ ji v = ^ tSfro.iM'j h »; 

^A**fj«ft (pH7.0) Jml?2|lltffc»l7cfS 150nmol*D 

0.1°4^^to(l|TJLV , S>*:St?0.1M , ^IB-#- h '''^A 30 
ttfKffi <pH7.n) o.i r ;mi*r b':f -f r.;L a 

+' - ^>ifa/#r a n i » iqcT 

B#IBJh3c. 3 7c, * '/ * 1 > a £ J;.;!! 4 |s] ttCCift 

tmn i 

^mmmo'Mmumm i o^nat^fc. 

tSIiSn^-/ u - - v* ^ngc 7 j t :f 9 ~ )l - DmV' P - V r 100 
nqcO^irtfir^^-tfiim o.lSMttftt h ') ^AlinM EOT A 

h 'MVA^flj^; (pur.o) o i5mi*65'C. vMmfMl 

^^••^ (f/tt---- hn- ? .x.'-;L-^>ifa«r a-/^^ ) i q 

GfSft^'Jy.^U ^ -^-il* 1 fflfcSJHR , 30°Cr5BS 50 



m*2 8 3 7 4 2 9 

12 

IBSKSttfc. ^ l Jx^u>^-;^>»u^o.i5MiSft^ h >; 

^ A. lnW EDTA50'0.1°'o^>'jfilrt[T'l '/5 >£S&0.1 

m»;>S!^ h ';^ah«« (p»7.o) 2fflir2y^t/*Lfc 

*.^WCCj:6jeSSff|©#J^IBIf«i0pq (O.ofmole) T 

(C£o/c, 

>' .:hP7 x DMA "7" P - 

( 1 ) 5 -7; y^+^;L ^.X^-iL 7 ^ r- h - 

V 7 *P-^nMA-l 10a g (l.Srmole) (CttLT 7 

■'r > ) 80nmc»l eR^T4* 5? ^ U :t ^ K * t - ^ 80¥{i 
^fflC^, £^UO^i (C.C.y^t- KV^ (C.C.Richar 
dson) , +>3+)l 7 tS 

f; y ^-fx>7, (jjy|U) ) t?5 1;*(C"I> 

<ft <pH6.0) r. I X T- H' 3,3 - 7 5 V*P 

7.L/fcU>M«CC Y5K**ISA3H*fc« i.6--> ; 
7 = y^*^> ( # 7 ^ -r X " ) *Kl&3 1* * i";»IoD 
t?i (A.ai/y h (A.Chollet) 6. ^n^-:'i'r^ 
-7 (Nucleic Ac ids Res.) , 3tl3#, ^5lS29 

Pi (1985) ] cc^oT. 5' ■■^:T;/««:«\l 

( 2 ) If >'X 5 >' H - 2 ,4- h P r x X Jl' - c 

- ^7P>B§C0^S 

2,4 Yuv xx;l - ^ - *7 7'P>ffi (->^-r 
ti. ;X-'/JH) 4, N-tFu4yf K (ft 

M«It, *|R> 4>'?Pi:i/;W ^ h («]*« 

7r- (F.lcvi-schdffer) 6. Tj*VT> yt-t 

^ (Am.J.Trop.Med.Hvq.. 3532^?. ^3431 (19SJ) ] 

cc<£9iJ-^>'x 5>';l -: f 4-^'*x h p x ^ - 

^A£fflt\ zuafrtiA/jt $ C to.Kv/ 
v) ) ©*rfll»*tf o/cf*.. fci 

( 3 ) > h a 7 x - Dfi\7'p - :'<Z)BHR 

(1) "CISKL/c 5 ' -7;^.tJ,i|/t^-H7 
;f h - []NA 15(3pmole*?g*?L /cO.OlM'J ^18^7 
A$tff$ (pH7.5) 50u HC, (2) tflSLW^> 
> ; ;L -2,4- V-^- hU7 x^ JL - ^ - tlV'Ul S?50n 
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rnole£^ON,N-> ^*H*;l AT^ h'50u 1* fill A. 2 

>f K • '^t^'XrA) Ifflt^^M [R.L.t'T 
\>s (R.L.Peason) h >m>r*ij*l< X h 
ViV'-h 72$ (Bioch.^.Biophys.Aaa) 8*228 
« J$770g ( 1971) ] r«ji$f*^ P7hy77^ 

SSI?* < no/i l ) u>S^> >^-u- vacs i 

I (TVy tA • > t 3(110 5ml£^ki--'*>(7 

(/■; ■, Y\ MiM\\r tri-carh iooo) £fflo*t 

ll*#ill£CC#jp;i 7c^f*PNA (ri - 6) , 2ne*D J, P 
tSS& DNA7* D - J nqcD 1/ f 07i--^ UNA7' D - 

lOOnqW Vffl^^illlDN/V 0. 15f*Jf h 'J 
A ImM rDTA4oJ:^0.1%^>llarf T.H ^ 5 >£eT<£i\ 
0.1My>BKt h '.J^AtMijK <pH7.0) O.lSml^'C, 1 

amimutc. :aaccRL/fift. ^^-v : ha 

l + ~ 1 ffiJ^ni <o°C 5B5lfflWE3l*fr. 
n-£0.15MlSft"'" h '''A, UtM EDTV^0.L%'>>fc* 
74 >4Stf0.1M'J h »J VMkWifc (pM7. 

0) 2ml r 2@ft.fH fcf& 150nmole©^'-- h 0 7 
u-L-'/>v (SCEftrtl*, *$) **JBlfc. o. 

15Kfe{L+ h V ^ A. UtM EDTARO'O.^b^^JlL^TH':^ 
S^t^tfO.lM'J^Bl^h U^AJiijjft (pH7.0) 0.15m 

i*-c3o°c. 2 mafias ate 



(7) 8*2 8 37 42 9 

14 

10 ft >7 ©f*fttC#R L /c(fc(*DNA ( n = 6 ) . 2nq<7j j 2 P 
tSlSDNA7'P- 7 2nqiD>'~ h P "7 x ~JU- DNA7*U- 
100nqOr»^^W F^miRl>IA 0.15M&{b+ b ^>A 
1/nM EDTA^cfcO'O.l^o^^MSTJl'^ "5 >£SL\ 0.1 
M»J>&t h OO^mitM (pH7.0) 0.15m1*65*C. 16H# 

-.'I'tifflasttiL. 3o - cr5B#Pdisj£Sti-fc. 

U ■>3K-;L-3&0.15Mtt{t^ h y^A, lmM EDTA^O'0.1 

20 (pH7.oj 2rair2H**Lteak. #yx^u>*"-^ 

*«W{Cj:5*ifcW«)#I5EIRff«0.9pq ( 50aw)le= Sx 

mm) 

SJiBBiV*2H« 1 a^tk««©0N 



(8) 



m < f2 8 3 7 4 2 9 



[ft IB] 

10', 




#&DNAa( Pg ) 



(9) 

[S&2BJ 



^2 8 3 7 4 2 9 




o id" 1 io~ 2 io~ l i 10 i(r io 3 
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[Claim 1] 

Description below (A ), (B ) and (C ) step is included 
measurement method 0 of the specific nucleic acid which 
densely is made feature 

As for specific nucleic acid and at least 1 kind which inside of 
step (A ):test solution should measure probe of 2 kinds or 
more which are decorated with functional group reacting, 
trapping doing in support which locks reacted group which 
itconnects to functional group and specific, on support probe 
stepo which connects conjugate which consists of nucleic 
acid which it shouldmeasure 

Without producing effect on step (B ):said conjugate, step c 
which the component which includes aforementioned 
conjugate from support dissociated is done 

step 0 which measures step (C ):said content 

[Description of the Invention] 

"Industrial Area of Application " 



this invention regards high sensitivity measurement method of specific nucleic acid. 



[Prior Art] 

l£]ft*if71ir£^ In field of laboratory test of infection [ cancer and genetic 

(Cfcl^Tx t^SSb^v'UCD^^IiSSSb^^KD disease, as for fault of nucleic acid level in order to precede in 

SHCI-jfcfirf l£B£0);fli|£liJ?fS§(7)ffi fault of protein level,measurement of nucleic acid in grasp of 
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fltltt, WiS«>ri:ta»a)3IISl* DNA(RNA) 

C(7)0i|<kLTI±, U>/<££|tflin4>a> EB 
X(Epstein-Barr Virus^jBllSlCfclt-S^^^X 
V(J.Brandsma)b(7)fg^-[^'Pv— t-O^'X :+ 

(Proc.Natl.Acad.Sci.USA), IS 77 £ 6851 M 

*ffl§S$-hP-t;UP-XflSlrS^LT. DNA $ 
«tt£ttf=SL ttWttl^ta5u*T*«iaiLfc EB 
^<fVU*(D DNA ?P— H^i\^)f'iXt J ± 

ti-4^;iC9->K'<^j£)A<fc'&(m-<Dftri)c 



;UX(D ?1 £ IC fc It -5 / ^U/ *(A.Palva)b CD$8£ 
T'T^P/W^Pv^-'UU'J'— (FEMS 
Microbiol.Lett.)m 23 B 83 H(1984)]#& 

•So 

7. 2 SO) DNA ^P-^tttW1±^(a7£*T?S 
MILfc DNA ?n— ?£ffll*T. 7f-/-7<;W 
DNA ^SSUyctCD-TJfcSo 

*-a>a«r-CI*«» DNA ?P-?#ffi&i** 
IzZmiZftfrtZtSl* DNA fcJMtMftC:" 

ftfcift. fflS<Dt$I*ttA<te<&*££t,l::. A-v 

*-a>ttaifT?i*.2 «<7>^p-^fflL^f= 

to, dna £f2trf SftSllliif <fc&^\ 7-f 
JUS— ±0) DNA ?<7)&ft DNA h77^ 



1998-12-16 

disease, has important meaningin analysis of cause of disease. 

Heretofore, measurement of aforementioned or other nucleic 
acid is done with the hybridization method which uses DNA 
(RNA ) probe. 

First, it locks nucleic acid which on filter is extracted from the 
test agent, there is a method (Southern blot method and dot 
method) which labelled probe hybridize is done, (technology 
of first ). 

As this example, Bu run X"7 in measuring EBvirus 
(Epstein-Barr Virus ) in the lymphoblast cell (J. Brand sma ) 
and others there is a report "proceedings of national academy 
of Science (Proceedings of the National Academy of Sciences 
of the United States of America (0027 - 8424)), Vol.77, 6th 
851 page (1980)". 

Locking cell in nitrocellulose membrane, DNA after 
modified , hybridize doing DNA probe of EBvirus which 
labelling it does with corresponding radioactive element, it is 
something which quantification is done. 

In addition, trap it does specific nucleic acid which inside of 
test solution should measure in filter which locks probe of 
first thereis a method (sandwich method) which second probe 
which labelling is done hybridize isdone in this, (second 
technology ). 

As this example, pas jp 1 1 / ^ in measuring adenovirus in 
nose laryngopharynx secretion (A. Pa Iva ) and others there is 
a report "7iAX micro biological letter (FEMS 
Microbiology Lett. ) Vol.23, 8th 3 page (1984)". 

It is something which adenovirus DNA quantification is done 
making use of the DNA probe which labelling is done with 
DNA probe and corresponding radioactive element of the 
adenovirus type 2 which is locked on membrane filter. 

In order to adsorb into filter with technology of first by the 
hybridize doing in genomic DNA and nonspecific where 
labelling DNA probe in object being tested exists in large 
amount, as specificity of measurement becomes low, the 
background becomes high, there is a deficiency that 
sensitivity becomes bad. 

With second technology, in order to use probe of 2 kinds, as 
for specificity which recognizes DNA it becomes high, but in 
DNA puller Bu's on filter there is a limit test agent DNA trap 
capacity. 

If capacity of support was enlarged, as a result, background 
becamelarge with nonspecific adsorption to filter of labelled 
probe, in any case the increasing sensitivity was difficult. 

"Problems That Invention Seeks to Solve " 
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Xg(B):lSft£ 



objective of this invention, under this kind of condition, 
decreasing background of measured value with nonspecific 
adsorption of labelled probe, is to offer measurement method 
of nucleic acid with sandwich method of high sensitivity. 

"means in order to solve problem " 

this invention below (A ), (B ) and includes (C ) step is 
measurement method of the high sensitivity specific nucleic 
acid which densely is made feature. 

step (A ): as for specific nucleic acid and at least l kind which 
inside of thenon- test liquid should measure probe of 2 kinds 
or more which are decoratedwith functional group reacting, 
trapping doing in support which locks the reacted group 
which it connects to functional group and specific, on support 
the probe step Q which connects conjugate which consists of 
nucleic acid which it should measure 

Without producing effect on step (B ):said conjugate, step 0 
which the component which includes aforementioned 
conjugate from support dissociated is done 







step,, which measures step (C ):said content 


BIT. *3P.EI-Ol>-CIfIlllilcftl\ 




Below, concerning this invention in process sequence following, 


You explain. 


I*S(A)IZO^T 




In step ( A ) being attached 



£*££i*L<fc6xfITfc£ 0 

im : &tLX\±, tzt7L\£, it;*. MS. IS?$. 

(DtmJo-y&xm^Lmtzt^xwm 

ft DNA(RNA)A<^lf bft& 0 



DNA 2EB O^UX. 7fVO-f JUX. B StB^ 
^JUX. HIV, TO^Xv, by^7s 
tf^5v7^<D^UX-^£^(D DNA 3 ft 
&iWmttim<D N-myc./W*yH>l>^Il0) 
C-myc lfC7)=(g^EC7) DNA 4 'b&&\zfc\ii> 



Reacting, it is a step which connects nucleic acid-probe 
conjugate on support. 

As non- test liquid, you can list buffer which includes nucleic 
acid which for example blood serums blood plasma, spinal 
fluid, urine or other body fluid, it should measure. 

With respect to substance, it measures with conventional 
nucleic acid probe method as specific nucleic acid which it 
should measure, it can list all specific DNA (RNA ) which are 
acquired. 

If you list example, l hemophilia A type, hemophilia B 
type, phenyl ketone urine symptom, the;al 
<sub>l -antitrypsin defect a symptom, afalcate hematologic 
disease, family characteristic amyloid poly neuropathy, 
and a DNA 2EBvirus. adenovirus. B type pneumonia 
virus. HIW mycoplasma. Legionella, of 
Huntington&apos;s disease or other gene disorder and a 
LDLreceptor. "7/K A-I. and a DNA etc of 7/K C-IIor 
other risk factor in DNA 4 heart disease of the C-mycor other 
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LDL U-t^— , 7*° A-U tS^lfTtf C-II 3f (7) 
'M^T^-CD DNA ^*<&&o 

-ted N20kb(^P^*)(7)t(D^ffl^bnT^ 
^/S^-'J=f^^b^K^P-^(^ 20-50 

Cil5*§,DNA ^P-^-fiffictl^ffl-. (tt)v-X 
Ay-, 1988 ^fT] 0 

zttb(D^P-^liii^(A)iaT(7)XfIlcfc^ 



fc[*h'J-hP7x-;uSS|<D/N^>s e*^ 
X fits, fc*tf tttt*A<*lf 6*1*. 

lf^>»lC|||LTIi,7>**— (P.R.Langer)[^ 

-J +f<X>X(Proc.Natl.Acad.Sci.USA)M 78 
% 6633 H(1981)L (A.C.Foster) 
ffi[^^L/^7vX 'J "9— ^(Nucleic Acids 
Res.)H 13 £\ % 745 H(1985)]3?, v-hP^x 
-JUSKMLTI*. VZLP^-V-(K.R.Shroyer) 

[yt-tJl/*^ -feyu /WtPv- 

(J.Cell.Biol.)* 97 m 377a 1(1983)]!?, # 



i3cfei;siH[(/N^x>**t?)-tiiftififi 

C^b<D^P-^(D-Oli, l8(C)©i 



cancer disorder of N- myc, bar I kit lymphoma of DNA 3 
neuroblastoma of Chlamydia or other virus * microorganism 
there is. 

probe is fragment of specific nucleic acid and complementary 
nucleic acid which it shouldmeasure. 

Those of 1 - 20 kb (kilobase ) are used generally, but it is 
possible alsoto use synthetic oligonucleotide probe 
(Approximately 20 - 50 nucleotide ). 

"Takahashi, DNA probe-technology and application -, K.K. 
CMC, 1988 issue". 

These probe use one or two kinds abnormal bond doing 
functional group which participates in theconnection with 
support or labelling usually in step below the(A ). 

functional group referred to here, with substance which 
possesses specific binding characteristic which is introduced 
into probe, antigen (hapten is included. ) -antibody, 
enzyme-coenzyme or other Affinity binding substance one 
side of pair is used. 

As functional group, you can list for example di nitrophenyl 
group or bird nitrophenyl group or other hapten, biotin, 
antigen, and antibody etc. 

Especially, molecular weight it is small, hapten and biotin etc 
aredesirable. 

It can introduce these into probe due to known method . 



In regard to biotin basis, it must be, a reference such as 
Trachycarpus fortunei (Hook ) H.Wendl. ear (K.R.Shr oyer ) 
"Journal of Cell Biology (ISSN 0021-9525, CODEN 
JCLBA3 ) (Journal of Cell Biology (0021 - 9525, JCLBA3 )) 
Vol.97, 37 7apage (1983)" run Ji— (P.R.Lang er) 
"proceedings of national academy of Science (Proceedings of 
the National Academy of Sciences of the United States of 
America (0027 - 8424)) Vo.78, 6th 633 page (1981)", in 
regard to, di nitrophenyl group such as star 
(A.C.Foster ) other "nucleic 7v missalignment search 
(Nucleic Acids Research (0305 - 1048, NARHAD )) Vol. 13, 
7th 45 page (1985)". 

In addition, occasion where functional group is connected, 
withoutproducing effect on nucleic acid-probe conjugate 
between functional group and probe, it ispossible to introduce 
connection which can be cut off. 

As this kind of example, -S-S- you can list connection, 
biotin-avidin connection, and antigen (hapten is included. ) 
-antibody connection etc. 

In addition, connecting labelling which is utilized case 
ofmeasurement of step (C ), it is possible to use one of these 
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0<*li\ B*Tf 14, ^;u**v* -if, & -Hv 

^StLTI*, yA,( 32 P), 3^ift( l25 l), 
( 3 H), gft^fttLTli^u^u^Wy^* 
v7*-K fcjfcttlKtLTI*. 7<7'J v^A 
tt. fc»b£*A:LTI*, ^-Pt°OA(Eu 3+ )^ 

B*«BI^P-^|C|i|LTIi, b>^(M.Renz) 
fftC*^LW^7vX 'J "9" —f" (Nucleic Acids 
Res.)* 12 * 3435 M(1984)], "V^P>X+ 
— (E.Jablonski)flfeC^^L/-r*>^7vX UU— ^ 
(Nucleic Acids Res.)* 14 # , % 6 1 1 5 Mi 1 986)] : 

(J.Ruth)<fe[x<-X*l— (DNA)*3 * 122 
1(1984)], ^P/\-(J.Prober)^[+)--rx>7, 
(Science)* 238 * 336 H(1987)]3f . 

cnb^tii, ami*. (A)^6(C)(Dxai= 

0"]<hLT,7;u-/N*Ab[*^U^;^7vX "J 
■9— ^{Nucleic Acids Res.)* 14 * 9965 M 
(1986)]ICcfc^, DNA Zfo— ^(CtXh> HKf 
h^PA C fc<£l/* 0 Ux^bW£>(#^« 
60,000)£ftLT, \£**>#ttt&G£ltXl* 

Sfc.fife* DNA (t/W^'J^VXLTl^LV 
DNA ^P-^©-*t«MWft«l*E5»J** 
«#W{?btfKt*LT, DNA ?P-?£ 

62-188970]CQftfl5*<&& 0 



probe. 

As labelling it is good any substance which is used in 
immunological measurement method can list enzyme, 
radioactive substance, light emitting substance, phosphor, 
and metal compound etc. 

europium (Eu 3+ ) etc is ideal as aery di 0 A salt, metal 
compound as fluorescein isothiocyanate, light emitting 
substance as the peroxidase, ;be -galactosidase, alkaline 
phosphatase, radioactive substance, phosphorus 
(<sup>32P ), iodine (<sup>l25I ), hydrogen (<sup>3H ), as 
the phosphor, with for example enzyme. 

technology in conventional nucleic acid probe method as 
method which connects labelling, canbe used whichever. 

In regard to enzyme labelled probe, loose (J.Ruth ) other 
things "D.N. A. (DNA ) Volume 3 , 1 2th 2 page ( 1 984)", it 
can draw up, with known method such as professional bar (J. 
probe r ) other "Science (Science ) 23 rd Vol.8, 33rd 6 page 
(1987)" Lenz (M.Renz ) other things "nucleic 7v 
missalignment search (Nucleic Acids Research (0305 - 1048, 
NARHAD )) Vol. 12, third 435 page (1984)", in regard to V 
^P> ski (E.Jablons ki ) other "nucleic 7v missalignment 
search (Nucleic Acids Research (0305 - 1048, NARHAD )) 
Vol.14, 6th 1 15 page (1986)":phosphor labelled probe. 

These functional group, labelling, lying between, are good 
connecting carrier which from(A ) does not exert influence on 
step of (C ) to probe. 

As carrier, you can list protein and organic compound, 
polynucleotide etc of chain. 

As example, with al * Ha Kim and others "nucleic 7 V 
missalignment search (Nucleic Acids Research (0305 - 1048, 
NARHAD )) Vol. 1 4 , 9th 965 page ( 1 986)", through histone 
HI , cytochrome C and polyethylene imine (molecular 
weight 60,000 ) in DNA probe, there is report which connects 
the biotin molecule. 

In addition, test agent DNA and hybridize it has not done, 
through the one end of DNA probe and polynucleotide which 
possesses complementary base sequence, there is a 
technology of A D. 7 other "Japan Unexamined Patent 
Publication Showa 6 2- 188970 " which connects DNA probe 
and biotin. 

at least 2 kinds to draw up probe, due to object and objective 
ofmeasurement, combination of optimum is selected in option 
asdescription below you can list combination, but as 
representative example. 
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<GAI ID=OOOI> 



probe A - functional group probe B - labelling 



^P-^A-Wfte»1^P-^B-»(i*2 



<GAI ID=0002> 



probe A - functional group 1 probe B - functional group 2 



<GAI ID=0003> 



probe A - functional group 1 probe B - functional group 2 probe C - labelling 



<GAI ID=0004> 



probe A - functional group l * 



functional group 2 



?P-?B-«fl| 



probe B - labelling 



tt, *7X, 7tfp-xf0ffi, -hP-tr;up- 
X.^P>A<*lfb*l* 0 

S<*l±s XH(A)-e»J«*tt«**#S«** 

seata. ^p-^ic«**tLfc*tt»iitji 

<♦ «;ttf % f^SA<v-hP7x^;u* . MJ - 
hP7x-;ug^(D/\^x>(D<h^li, fit/x^f- 



When it is not, labelling of functional group is done 
afterwards. 

Concerning method, you express with section of step (C ). 

As support, it can use thing all which is used until recentlyin 
sandwich method measurement method. 

for example polystyrene , poly acrylic, Teflon, paper, 
glass, agarose or other other things, you can list 
nitrocellulose, nylon. 

In addition, configuration is good any kind of ones. 



support in order to connect conjugate which is formed with 
step (A ), or, connects reacted group in order to form 
conjugate on support. 

As for reacted group, a functional group which is connected 
to probe and ifsomething which is connected to specific it is, 
when it is good anykind of ones, for example functional group 
is di nitrophenyl group, bird nitrophenyl group or other 
hapten, when anti- hapten antibody, functional group is the 
biotin, when avidin or X pick-up jp7 avidin, functional 
group is antigen or antibody,you can list antibody or antigen 
which corresponds. 

As for connection to support of reacted group, it is done with 
known method of support compilation in immunological 
measuring. 

In addition, between reacted group and support, without 
producing effecton nucleic acid-probe conjugate, it is possible 
to introduce connection which can becut off. 
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xfi(A)i±;^(7)^]i*rrfT9o 

SJ6l*-*lCl* 20-75°C N 2W^&+B$P B £ K 
L<l* 65-72°C, 10-20 B#|HIf7?o 

^p-^aie-r^ttiiSE***. an-? 
*fci*. ^p-^tas-r^ttMtfifttt 



*»««icttdLfc*Bi^p-^ai;*»» 



As this kind of example, -S-S- you can list connection, 
biotin-avidin connection, and antigen (hapten is included. ) 
-antibody connection etc. 

It does step (A ) with following protocol. 

First, under condition which is used for suffering signal 
detection with conventional DNA probe method including 
probe of 2 kinds or more, conjugate which is formedfrom 
nucleic acid and probe which it should measure is formed. 

It reacts generally 20 - 75 *, several hours-several tens of 
hours, preferably 65-72 „ 10-2 0 hour . 

As for nucleic acid-probe conjugate which was formed in this 
way with condition which, isusually used for immunological 
measurement, it connects to support. 

probe method reacting, after nucleic acid-probe conjugate 
formation, of connecting the nucleic acid which it should 
measure with support. Or, there is a method etc which does 
nucleic acid-probe conjugate formation on support probe in 
addition nucleic acid and support which it should measure 
tosimultaneous. 

Because the latter can make step simple, it is desirable. 

conjugate after connecting, you wash support generally on 
support. 

Washing is done with known method which is used with 
immunological measurement. 

In step (B ) being attached 

From labelled probe and nonspecific nucleic acid where this 
process becomes cause of the background, connects to 
nonspecific in support, it is a step which the component which 
includes nucleic acid-probe conjugate selectively is separated. 

dissociated of conjugate does cutting off connection of 





thebelow-mentioned any. 


1) 




1) 


Connection of functional group and reacted group 


2) 




2) 


Connection of functional group and probe 


3) 




3) 


Connection of reacted group and support 




£[± s 1 ±Ir2CDfcpc3 l-[HI#7f"'5>#p n*^ £ It forces and method adds on one hand substance and 
l^Xs — ^"CD^S^S^L^^SISpB substance which possesses substitutable reaction site in 



binding substance opposite which participates inl 
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-So 

ISfctf-S-S-T?***^ -S-S-SWBr-f SHIS. 
Xff(C)ICOLNT 

iS(B)-e«***if=«E8-^a-^«^(*S* 



%^nm^m^tz^mt^ assise (The 

Japanese Journal of Clinical Pathology), E§B#tft 
Httftft 53 BSfO 58 ^ 2 28 B J&ff jl= 



ftoT, XS(A)<D*T?tBKLfc«fcai=, 
P-?£lfI(A)<D/W3^$V-ti-va>lcJE 



0i|tLT7t"v>-t"^>A<^lfb^-5„ 



above-mentioned connection, 2 reductant or oxidant are 
added, such asis. 

Concretely, when connection is di nitrophenyl group or bird 
nitrophenyl group or other hapten- anti- hapten antibody, 
when di nitrophenyl amino acid (Example:di nitrophenyl 
lysine ), being a biotin-avidin or X pick-up ~J jp7 avidin, 
biotin is added. 

When connection -S-S- is, reagent, for example 
2-mercaptoethanol etc which -S-S- is cut off isused. 

In step (C ) being attached 

It is a step which component which includes nucleic 
acid-probe conjugate which dissociated is done quantification 
is done with step (B ). 

nucleus component which dissociated is done is good 
quantification that way, inaddition connecting to other support 
doing with solution state, afterwashing quantification doing is 
good. 

It connects to other support with material, method of public 
knowledge, it ispossible densely. 

And, quantification it does with method which, is usually 
used for immunological measurement. 

As example of measurement method, method which uses 
corresponding radioactive element, enzyme, phosphor etc, 
issummarized in Japanese Journal of Clinical Pathology (0047 
- 1860, RBYOAI ) "(The Japanese Journal of Clinical Pa 
thology ) supplement special edition 5 th 3 number, 1983 
February 28 day issues". 

component which includes nucleic acid-probe conjugate 
which dissociated is done ismeasured, labelling in nucleus 
component is used. 

Therefore, as stated with section of step (A ), case labelled 
probe is not used for hybridization of step (A ), connecting to 
functional group on nucleic acid-probe conjugate including 
labelling which connects reacted group with step after, it does 
labelling. 

As for reacted group and functional group which are used 
here, in Affinity binding substance kindof opposite which is 
used for connection with support and the nucleic acid-probe 
conjugate with step (A ), those which possess strong bonding 
ability aredesirable. 

You can list avidin-biotin as example. 

labelling which is connected with reacted group is drawn up 
with this field by known method . 

Selection of labelling and functional group and reacted group 
is option, but reacted group-functional group which is used 
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Ztz. tBftt(D&£\zM5-LX^Z>7n-7\z 



m*mih\f. i xfl(A)<7)&gK7n-:?ig£ 

WtiM'ik 2 Ifl(B)(7)*t£ftfi?gffiJ 3 Xfl(C) 



-isuzMmo'A+mitxz^tzit). mmmm 



of-. m#.\zm$gMiz&i£?z>mm-7n-z? 
tskuimmmmmxztiz&v. &mm 
&\ztmmm£i£mLot>mfe : ££mm? * 

t>(DXfo&<, 

jjlt. *%B%$;mmm\zwLxmw?z>tftt 



SUSfctfl 1 

tefam DNA S^^n-^ffl DNA (DPS 

jfll^CD&ft^f^ffl DNA SU'^tLCD-^t 
ffifcfiltt&K^J^OXfiCD^P-^ffl DNA 
it. £Si!)DNA£j£«g MODEL SSIAOT^M 

Pltt(7)}i^^?l«lctttV 4>*a<D£;£[M.D. 
"7^ — v(M.D.Matteucci)b. V-V— ^"T? 
7 > 'J * > y^Jl Vt'fif -f 

(J.Am.Chem.Soc.)H 103 #,t£ 3185 1(1981)3 

Sf&'ik. 150 v'J-Xt/'vb-V3>vX^A(7 
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for labelling support and reacted group-functional group 
whichhas participated in connection of nucleic acid-probe 
conjugate chooses those whichdiffer. 

In addition, labelling is not introduced into probe which 
hasparticipated in connection with support. 

time point which labelling is done is option, but case 
quantification itdoes with solution state, finally dissociated 
before doing nucleic acid-probe conjugate, it does from 
support. 

In addition, when quantification it does on other support, 
choosing theappropriate time point before final support 
washing, it does. 

If example is listed, after conjugate connecting to other 
support of 3 step (C ) before conjugate dissociated of 2 step 
(B ) after nucleic acid-probe conjugate formation of 1 step 
(A ),such as is. 

method which introduces labelling after this hybridization 
ending, when the labelling it does with especially enzyme, is 
desirable. 

Generally as for molecular weight of enzyme because it is 
large, when the enzyme labelled probe is used, high Bu jp9 
£*-(f — va> of each probe and the nucleic acid which it 
should measure obstruction because you cannot knowwhether 
£>. 

Way above you explain, as for this invention it was a cause of 
background in conventional nucleic acid sandwich method, 
from specific nucleic acid it is something which offers 
measurement method which quantification it can do in high 
sensitivity by excluding labelled probe and the nonspecific 
nucleic acid which are connected to nonspecific in support. 

Below, conforming to Working Example, you explain this 
invention, but from thefirst, it is not something which is 
limited to this. 

Working Example 1 

Manufacturing DNA for test agent and DNA for probe 

It synthesized DNA and that one part for test agent model of 
measurementand DNA for probe of two kinds which has 
complementary sequence, with the known method "M.D. pine 
— ti (M.D.Matteucc i ) and others, journal of American 
chemical society {Journal of the American Chemical Society 
(0002 - 7863, JACSAT )) 10 th Vol. 3, third 185 page (1981)" 
making use of fully automatic DNA synthetic machine model 
381 A (Applied Biosystems v cull ~}1r jpl l near state), 
inaccordance with operator pulling book of same company. 

After synthesizing, it refined making use of 150 series 
separation system (Applied Biosystems ), with the 
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ft^7P "7h^"7^f~ (-<fcU WIK^: fo'otzo high-performance liquid chromatography of reverse phase. 

±t£<D?3}t;VMW:Ltz& DNA (ftiSSSrUlJ^kl base sequence of each DNA which is manufactured with 

TI-7F"3~o above-mentioned method is shown below. 

tt#DNA(51ttS) 
3 ' ho - ACGTTGCCGC CCCGCCGCCG CCTGTCGCTG 
AGCTCGGACC TGCTCGGCAC G- 0 h s ' 

5 ' ho-TGCAACGGCG GGGCGGCGGC^oh 3 ' 

7 g n ~7'DNA-l(2Q£g) 
5 ' ho-CGAGCCTGG ACG AGCCGTG C- 0 h 3 ' 

r n -7'DNA-2(20$g) 



32 P ffffiDNA ?P-?0!8$!i 

3?P— 7 DNA-2 10/ig(1.5nmole)IC*tLT[ r~ 
32 P)7f/v> 3 'J>SS(7Vv-vA- v-V/\>, m 
S)20nmole(5/iCi/nmole)&l>* T4 T^M^^Ut 

ftJ^jiCC.CU^-V-KV^CCRichardson),^ 

+r<fX>X(Proc.Natl.Acad.Sci.U.S.A.)f£ 
54#,»158JK1965)]-C,5' 32 P fffttL 

fee 

PD-10 ^7A(77^7v7, 07^, X 
r t?x-f r >)^ffll^r 0.15M ifi^b-fh'JOAfcJ: 
IS ImM EDTA££fcOJM ^K^MJ^AIf 

«a-e^r>u5ia*ftofcft. 70%X^y-;UT* 

e^x;U-DNA 7p-7(D!8I!! 

7P — 7 DNA-1 10/ig(L5nmole)[cMLT,7 
f/v> 3 U^Stpr^VvT, ^7t^ 
-X>)80nmole RU T4 tKU^U^K*"*— 
-tf80iji&£ffllV ttftKD^^CC.C'J^V-KV 
> (C.C.Richardson), 7p > — x*r><7X :t7 

2H^>6£«0ftlc75/«£iSAU N-fcK 
P*v^v-5v;i/t^T>^^*ti-€)^tt 
C0^;4CC.F./\— M^(C.F.Barbara)bs tV— X 
SX-(DNA), m 4 # % m 327 H(1985))ICfto 
T7P-7DNA05' 



<sup>32PIabelling DNA probe manufacturing 

With publicly known method "C.C. Richardson (C.C. 
Richardson ), proceedings of national academy of Science 
(Proceedings of the National Academy of Science of the 
United States of America (0027 - 8424)) 5 th Vol.4, 15 th 8 
page (1965)", 5 'terminal <sup>32Plabelling were done ";ga 
— <sup>32P " adenosine triphosphate (Amersham * Japan. 
Tokyo ) 20 nmol e (5;mu Ci/nmol e ) and T4 polynucleotide * 
kinase (Toyobo Co. Ltd. (DB 69-053-8160 ), Osaka ) making 
use of 80 unit vis-a-vis probe DNA-2 10;mu g (1.5 nmol e ). 

Next after doing gel filtration with 0. 15 Msodium chloride 
and 0. 1 Msodium phosphate buffer which include 1 mM 
EDTA making use of PD-10 column (Pharmacia, Uppsala, 
Sweden ), precipitating with 70% ethanol, itrefined probe. 

Manufacturing Biotjp8 — DNA probe 

Vis-a-vis probe DNA-1 10;mu g (1.5 nmol e ), adenosine 
triphosphate (Pharmacia, Uppsala, Sweden ) making use 
of 80 nmol e and T4 polynucleotide kinase 80 unit, 
phosphoric acid group was introduced into 5 'terminal with 
known method "C.C. Richardson (C.C. Richardson ), 
proceedings of national academy of Science (depicted 
above )". 

Next phosphoric acid group it introduced amino group first, 
following to known method "C.F. bar Rosa (rose ) (C.F. 
Barbar a ) and others, D. N. A. (DNA ), Volume 4, third 27 
page (1985)" which connects N- hydroxy "9" comb x= di 
jpl 1 biotin, it introduced the biotin molecule into 5 'terminal 
of probe DNA. 

After reacting, it refined probe with aforementioned similar 
PD-10 column with gel filtration and ethanol precipitation . 
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<*v>^U—Sf ACS II(7T->A'A-vv/'?>> m 
3K)5ml £at?5=./W7JU*T?»L<i*#Lfc 

h\ MINAXI TRI-CARB 4000)£ffll^T 5 #|B! 
v^hP7i-JU-7fc*v>*S£ ^-^(ttv-h 

(1) 0V¥(\KV-bU~?i.—)\,-'J\/[k t M7>\>-J 
S»IgG ^b@fg<D8lf!l 

0^^(ttv-hP7x-^-^ i/jfli ;*7;i/7S 
>)IgG(4<b^X*. m«)4.23g £»»L*: 
0.0 1 75M ^gth'J^Ag*;! (pH6.3) I ~ 
0.747g C7)eiEK^-K l JOAJ'>LroADK.,0 0 C 

30 ftramnLtzik io,oooxg t? 15 amaibL 

fc. 

;Jt;1S£ 4.0ml CD 0.0175M M>6£7hMOA*lffi 
ja(pH6.3)IC»»L, H««*Tf2«rLfcft, 
DE-52 -feJUP— T.CJyhVX y>httk -f^f'J 
X^AO.exS.Ocm^ffll^T, i&fli^l-M^A 

IgG ££fc#Bi£j|Stf>.o.iM 'J>K^-h'JOA 
HflS;a(pH7.0)-(?iHJrLfc& IgG ;!g £ 280nm 
Kfc If l.Sg'-l-cm-' frfcjRJfc, 

0.1g/.script-I.ICft4«fe9l=HIHI5jft"e**iLfco 



OS 3.2mm(^l/vva>-^^f'^?f;-yk 
(Scand.J.Immunol.)^ 8 #(fjfi 7)|R 43 H(1978)] 



(2) v-hP7x^;U-7t*v>COilH^ 

{i)*)lrl3-JW5i'-)l>-7\ii'><J)ffl& O.IM U 
>«*H^A«irft(pH7.5)l::»#L*:7t:v 
1/ D(K£$— tt)lmg I- S^-te^JU^Urt^h- 
■y- $ v - -v 7 - 7 > / \ ■< K 7 -f K ( *) 7 -f t 7. <7 , 

tJ"^ -<A/7 i y-b-l'(J.Immunoassay)m4^. 
m 209 M(1983)]IZ^T^-^»$*AL 

7io 
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<sup>32P measurement of radioactivity 

<sup>32Pradioactivity where it connects to each polystyrene 
ball measurement did with 5 min measurements polystyrene 
ball xylene liquid scintillator ACS II (Amersham * Japan^ 
Tokyo ) after agitating extremely inmini- vial which includes 

5 ml, making use of liquid scintillation counter (Packard^ 
MINAXI TRI-CARB 4000 ). 

Manufacturing di nitrophenyl-avidin connection rabbit (Anti- 
di nitrophenyl-bovine blood serum albumin ) 
IgGinsolubilization solid phase 

Manufacturing (1) rabbit (Anti- di nitrophenyl-bovine blood 
serum albumin ) IgGinsolubilization solid phase 

rabbit (Anti- di nitrophenyl-bovine blood serum albumin ) 
IgG (Seikagaku Corporation (DB 69-058-4057 ), Tokyo ) it 
added sodium sulfate of 0.747 g to 0.0 1 75 M sodium 
phosphate buffer (pH 6.3 ) which melt 4.23 g little by little, 0 

6 30 min afteragitating, 15 min centrifugation it did with 
10,000 Xg. 

Precipitation was melted in 0.0175 Msodium phosphate buffer 
( pH 6.3 ) of 4 0 ml, anion exchange chromatography was 
done with linear concentration gradient of sodium chloride 
dialysis after doing, making useof DE-52 cellulose 
(Whatman> KenU England ) column (1 .6 X 8.0 cm ) with 
same buffer. 

You gathered fraction which includes IgG, with 0.1 Msodium 
phosphate buffer (pH 7.0 ) the dialysis after doing, you sought 
from light absorption coefficient l^g' 1 * I* cm" 1 in 
IgGconcentration 280 nm,in order to become 0. 1 g/.script-l., 
you diluted with same buffer. 

Next, on polystyrene ball "diameter 3.2 mm (precision * 
plastic balk Chicago )" surface with known method 
"Ishikawa and others and Scandinavian journal of *f A 
cinder G. (Scand. Journal of Immunology (0022 - 1767, 
JOIMA3 )) Vol.8 (Assistant 7) 4 th 3 page (1978)", 
insolubilization it did with physical adsorption making use of 
this solution. 

Manufacturing (2) di nitrophenyl-avidin 

avidin D which is melted in manufacturing 0.1 Msodium 
phosphate buffer (pH 7.5 ) of (i ) mercapto succinyl-avidin 
(vector corporation) following to known method "Ishikawa 
and others and journal of immunoassay < J.Imm unoassay ) 
Volume 4 % 20th 9 page (1983)" in 1 mg making use of 
S-acetyl mercapto-succinic-anhydride (Nacalai Tesque Inc. 
(DB 69-053-8079 ), Kyoto ), it introduced thiol group. 
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(ii)VL/-r=K-v-hP7x-;U-L-'Jv^(7)li$l( 
5.5mM 2,4-V-hP7i-JU-L-'Jv>J&S£i£(£ 

o.im 'j>et^-h'^A^ffi 

#(pH7.0) 1.7ml <t. 5.5mM N--9-?->-5v;U-6- 

LTr N,N-v>^;U^UA75K 0.17ml <h£ 30°C 
T< 30 ftfcfcZittzo 

(i)T?PS{L^/;i^^K+)-'?v-;U-Tt*v> 
0.54mg $;tfi?L7i, 5mM EDTA(X^U>v75 

>raw»)^t,\o.iM '.oshf-hu^ASgsnS 

<pH6.0)1.0ml <t(ii)T*ia$lL7c7U/'f5K-v-hP 
7x^;ix-L-'Jv>j§;« 0.43ml <t£ 30°C"C 30 # 
5Jt*-&f=*. ra«f*l=*i»Lfc O.IM N-X 
^ A^b-fSK^^-f -TX?,:£tI5)5 // .script-1. 
^APX. 30°CT? 15 #ftSL7=o 



Ox— r>)*l5A(1.0 x 30cm)£ffll\ O.IM M> 

(3)v-hP7xn;U-7t*v>^^0+»-^(ttv- 
h-P^x-ZJU-OMfil^^Sl^IgG ^Hbll 

;S7;u:?s>)igG^;§<b* 0 ^x7U>tf'-;i-£, 

(2)T?H8Lfc^-hP7i-JI/-7bfi/>*jS« 
Lf-(0.1g/.script-l.), O.IM i&iti-h')^ 2*iS^U 

o i%^vifli;*7;u^s>^t: o.oim g>K7 

HJO A$ffift(pH7.0)#T\ 30°C10 BftHgaL 

0 l%Ovlfll>S7;i>:7£>fccfctf 0.1%7vHb7h 
'JOA^^t; O.OIM M>g£f MJOA*Sffi;$ 
( P H7.0)4 1 'Cftl¥L/-Co 

e+^^-^«>i4i3l7;u^5>^»itHffla) 

mil 

(1) N-t'^-5 L -^-2->;U*^hX5 1 JU75>(7)l)ll 

K 

N-tKP*v-9-^v-5v;U-t*^>(t°7X>r5 

^r^*aO)^;iC5Jllb, /nV^7S*;U 7>K 
/W^-tv^U U+J— ^ □5i- / r->3> 

(Biochem.Biophys.Res.Commun.)^ |£ 147 # % IS 



1998-12-16 

Quantity of thiol group which is introduced was avidin per 
molecule 1 3. 

Manufacturing (ii ) maleimide-di nitrophenyl-L-lysine 

5.5 0.1 Msodium phosphate buffer which include mM 2, 4- di 
nitrophenyl-L-lysine acetate (Tokyo Kasei Kogyo Co. Ltd. 
(DB 69-058-7365 ), Tokyo ) (pH 7.0 ) 1.7 ml and 5.5 mM N- 
U" comb — ^ di — 6 -maleimide hexanoate N, N- 
dimethylformamide 0.1 7 ml which melts (Dojindo 
Laboratories, Kumamoto ) 30 *with 30 min it reacted. 

Manufacturing (iii ) di nitrophenyl-avidin 

mercapto succinyl-avidin 0.54 mg which is manufactured 
with (i ) was melted, 5 mM EDTA (ethylenediamine 
tetraacetic acid ) areincluded, 30 * with 15 min 
temperature-holding it did 0. 1 Msodium phosphate buffer (pH 
6.0 ) 1 .0 ml and the maleimide-di nitrophenyl-L-lysine 
solution 0.43 ml which is manufactured with (ii ) 30 * with 30 
min reactionslater, 0.1 M N- ethyl maleimide which are 
melted in same buffer (Nacalai Tesque Inc. (DB 
69-053-8079 ), Kyoto ) including5;mu.script-L 

reaction mixture making use of Sephadex G-25 (Pharmacia, 
Sweden ) column ( 1 .0 X 30 cm ), gel filtration was done 
withO.l Msodium phosphate buffer. 

avidin per molecule number of di nitro jpl 1 bases 
which are introducedwas 7. 

Manufacturing (3) di nitrophenyl-avidin connection rabbit 
(Anti- di nitrophenyl-bovine blood serum albumin ) 
IgGinsolubilization solid phase 

di nitrophenyl-avidin which manufactures rabbit (Anti- di 
nitrophenyl-bovine blood serum albumin ) 
IgGinsolubilization polystyrene ball which is 
manufacturedwith (1), with (2) was melted (0.1 g/. script-1. ), 
0. 1 Msodium chloride and in 0.01 Msodium phosphate buffer 
( pH 7.0 )which include 0.1% bovine blood serum albumin, 30 
& 10 hours temperature-holding doing, it reacted. 

polystyrene ball retained 0. 1 Msodium chloride, 0. 1 % 
bovine blood serum albumin and in 0.01 Msodium phosphate 
buffer (pH 7.0 ) which include 0.1%sodium azide. 

Manufacturing Biotjp8 -ZJU— bovine blood serum albumin 
insolubilization solid phase 

{ 1) N- Biot jp8 2 -mercapto manufacturing ethyl 

amine 

In N- hydroxy +f comb di )[/— biotin (Pierce 
chemical, Illinois ) thiol group wasintroduced with known 
method "Ishikawa and others and biochemical and 
biophysical research communication (Biochemical and 
Biophysical Research Communications (0006 - 291 X, 
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644 1(1987)]^*— yU*£»ALfco 



(2) vu^=K-^vjfQ;*r;u^=>0lS£iOvjf[i 

/vf^SAh'J — (J.Appl.Biochem.)B 6 3& 
56 H(1984)]lCttoTVK5K**3IALfco 



(3) e^-^-^vlfil;f|7JU^>a)S3St(2)^ 

3M?Uc5mM EDTA ^tO.lM U^K^h'J 
^A«««(pH6.0)2.0ml lC(l)-CM»Lfc N-bf 
^-f-— ;U-2->^*^hx^;U75>5S?a 0.22ml 
* JjD* 30°C, 30 ^SlS^i+fco 



KfESLO.lM 2->;i,*:/hX^l,75:/£;§SL 
tz 5mM EDTA 0.1M UI/B^HJ^AH 

ffi 5ft (pH6.0)0.05ml £ttJ*,-tr7TX^X 
G-25(^r;i/Tv7, X^i-f>)^7A(1.0x 
30cm)£ffll^ 0.1M 'J>B-J-MJ^A««» 
(pH7.5)T*^U?>a$ffofcc 

Ovlfa;t7;u^> 1 ^ayicSIAStifclf 
(4) e^-^-^vifa;t7;u^s>^j§^b®ffi 
(3)^taiSUce^x^-OvJia>S7;u33 r S>i§ 

^(O.lg/.script-l.^ffll^T, /KUAf-Lx>^— 
[Eg 3.2mm(^Uvva>tts 5/*d , )]«iB±lc 

>u -fAyps?-(MU)]-e,iiia«iift*ic 

DN A CD SI £ 

a^roaUtlCftfRLfcttf* DNA(n=6), 5ng © 
32 P tll& DNA ^P— ^\ 5ng (Dtf ^-JU-DNA 
Ztn-7 % lOOng (D-fr^flt* (D«LM DNA, 
O.lSMtgjb^hUOA, ImM EDTA fccfctf 0.1% 

^vito*7;u:^>££<L\o.iM u^S^mj^ 

A*f fi;$(pH7.0)0.15ml £ 65°C, 16 B#Pfl«SL 
tz. 

MlzRLfcflL v-hP7x^U-7tf v>*££ 
0^^r(tJiV-hP7x-^-^vJfaa7^^S 
>)l g G ^;^b7KUX^b>7t-;-;u£ 1 «MP 
L,30°C5KPb1S^^o 

;U£ O.lSMiglb^MJOA, ImM EDTA S. 
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BBRCA )), 14 th 7 volumes, 6 th 44 page ( 1 987)" 2 
-mercapto making use of ethyl amine. 

Following to known method "Hashida and others and journal 
of Applied biochemistry (J.Appl. Bi ochem. ) Volume 6* 5th 
6 page (1984)" in manufacturing bovine blood serum albumin 
(Nacalai Tesque Inc. (DB 69-053-8079 ), Kyoto ) of (2) 
maleimide-bovine blood serum albumin making use of N- V~ 
comb — ^ di )V— 6 -maleimide hexanoate, itintroduced 
maleimide group. 

Quantity of maleimide group which is introduced was bovine 
blood serum albumin per molecule 1 1 . 

30 *, 30 min it reacted 0. 1 Msodium phosphate buffer which 
include 5 mM EDTA which melt maleimide-bovine blood 
serum albumin 10 mg which is manufactured with 
manufacturing (2) of (3) tf jp8 jp8 — JU— bovine blood 
serum albumin (pH 6.0 ) N- Biotjp8 — JU— which in 2.0 ml 
is manufactured with (1)2 -mercapto including ethyl amine 
solution 0.22 ml. 

After reacting, gel filtration was done with 0.1 Msodium 
phosphate buffer (pH 7.5 ) 0. 1 Msodium phosphate buffer 
whichinclude 5 mM EDTA which melt 0.1 M 2- mercapto 
ethyl amines (pH 6.0 ) including 0.05 ml, making use of 
Sephadex G-25 (Pharmacia, Sweden ) column (1.0X30 
cm ). 

biotin molecule which is introduced into bovine blood serum 
albumin per molecule was 7. 

(4) Manufacturing Biot jp8 — JU— bovine blood serum 
albumin insolubilization solid phase 

Making use of Biot jp8 — — bovine blood serum albumin 
solution (0.1 g/.script-l. ) which is manufactured with (3), with 
known method "Ishikawa and others and Scandinavian 
journal of -f A cinder G. (depicted above )", insolubilization 
it did on polystyrene ball "diameter 3.2 mm (precision 
corporation, Chicago )" surface with physical adsorption . 

Measurement of test agent DNA 

test agent DNA which is diluted in various concentration 
(n=6 ), <sup>32Plabelling DNA probe, 5 ng single strand 
DNA, 0.1 5Msodium chloride, 1 mM EDTA and 
0. l%bovine blood serum albumin of salmon sperm of Biot 
jp8 — )ls — DNA probe, 100 ng of 5 ng areinciuded, 0. 1 
Msodium phosphate buffer (pH 7.0 ) 0, 1 5 ml were done 65 *, 
16 hours temperature-holding. 

After resetting to room temperature, 1 it added di 
nitrophenyl-avidin connection rabbit (Anti- di 
nitrophenyl-bovine blood serum albumin ) 
IgGinsolubilization polystyrene ball, 30 & 5 hours reacted. 

ball 0. 1 5 Msodium chloride, 1 mM EDTA and 0. 1 Msodium 
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*MJ^A«fr*(pH7.0)2ml V 2 @fc»Lfc 
&,150nmole (7) v~hP7x/— JU-L-U S/>(JR 
jR<bfiEXjR % *JS)S*»Lfc,0.15M £<b^h 
UOA, ImM EDTAai/0.1%^vJfll;t7JU^5 
o.im 'J>Kth'JOAiffi;S 

(pH7.0)O.15ml 4>T*e^-;U-^Mfil;t7;U^ 

5>*;§<b7K , Jx? 1 b>7K-;u l Otitic 
p^x~ju-^vif[i)S7;u^^>)igG ^aMttf'J 

X^U>7t?-;U$P»*Lfcfft, SFblC 30°C, 3 ft 

unfits***:. 
i 

DNA omfe 

«^(D;lJtlC#|RUc^{* DNA(n=6),5ng (7) 
32 P *f 1& DNA ^P— 5ng (Dtf^-JU-DNA 
^P-?, lOOng (7)^^rffi^(D*Sg DNA, 
0.15M J^b^hMJOA ImM EDTA fccfcl/0.1% 
^2/i4l9l7^5>**ti\0.1M U^BI^-hU^ 
i*««?S(pH7.0)0.15ml £ 65°C, 16 HHUIfiUKL 

^■y-^(taS/-hP^x-;U-^i/J4l>*7;u^5 
>)IgG *»<b#»JX*U:/#— JUS 1 M : MU 
U 5 B»IBJEl£**fco 



tKUx^uv^-;^ o.i5M t^b^HJOA, 

ImM EDTA 0.1%Ovlfc;t77U:^>£^ 
t; O.IM MJ^ A«ffi?ft(pH7.0)2ml T? 2 

* * H iz cfc £ £ tfe « (7) ;9I S pg If. [± 

10pg(0.6fmole)-efco/i 0 

tftt 1/8 I3*'>U 3 fS(Dffij£fi±A<E*>b*l 

3»]2 



phosphate buffer which include 0.1% bovine blood serum 
albumin (pH 7.0 ) the twice after washing with 2 ml, di nitro 
phenol-L-lysine (Tokyo Kasei Kogyo Co. Ltd. (DB 
69-058-7365 ), Tokyo ) of 150 nmol e wasmelted, 0.15 
Msodium chloride, 1 mM EDTA and 0.1 Msodium phosphate 
buffer which include 0.1% bovine blood serum albumin (pH 
7.0 ) with theBiotjp8 —71/— bovine blood serum albumin 
insolubilization polystyrene ball 1 30 *, 2 hours it reacted in 
0.15 ml. 

After removing di nitrophenyl-avidin connection rabbit (Anti- 
di nitrophenyl-bovine blood serum albumin ) 
IgGinsolubilization polystyrene ball, furthermore 30 *,3 hours 
it reacted. 

polystyrene ball after washing in same way as description 
above,<sup>32P where it connects to polystyrene ball 
radioactivity was measured. 

Result is shown in Figure 1 . 

Comparative Example 1 

You followed manufacturing test agent and DNA for 
probe,manufacturing solid phase, and measuring radioactivity 
method of the Working Example L 

Measurement of test agent DNA 

test agent DNA which is diluted in various concentration 
(n=6 ), <sup>32Plabelling DNA probe, 5 ng single strand 
DNA, 0.1 5Msodium chloride 1 mM EDTA and 
0.1%bovine blood serum albumin of salmon sperm of Biot 
jp8 — DNA probe, 100 ng of 5 ng areincluded, 0.1 
Msodium phosphate buffer (pH 7.0 ) 0.15 ml were done 65 *, 
1 6 hours temperature-holding. 

After resetting to room temperature, 1 it added di 
nitrophenyl-avidin connection rabbit (Anti- di 
nitrophenyl-bovine blood serum albumin ) 
IgGinsolubilization polystyrene ball, 30 * with 5 hours 
reacted. 

polystyrene ball 0.15 Msodium chloride, 1 mM EDTA and 
0. 1 Msodium phosphate buffer which include 0.1% bovine 
blood serum albumin (pH 7.0 ) the twice after washing with 2 
ml, <sup>32P where it connects to the polystyrene ball 
radioactivity was measured. 

Result is shown in Figure 1 . 

measurement limit of Working Example was 10 pg (0.6 
fmole ) with this invention . 

Comparing to Comparative Example which is a prior art 
method, background approximatelydecreased to 1/8, could 
recognize sensitivity improvement of 3 times. 

Working Example 2 
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(1) 5' -75/^^y^Xt>-^75f-(> 
-DNA CDIIQtl 

^P-? DNA-1 IO//g(1.5nmole)lrWLr,7 
fVv>3 U>i£(77^7v7, O^+H?, XOi 
— r>)80nmole T4 if^WXstt K*-*— 

■e80JHfttffli\4>tt«)*acc.c. | j^-Kv 

> (C.C.Richardson), v — x-O^X 
tvat^ 7*f5^ +t-'fx>X(Blltli)] 

;*1>T\ 0.1M 'f5y % /-;U-tll»||*5a(pH6.0) 

t? s i.ifjw,3.5/>f ;u7S/^Pt°;i/*;u^ 

;i[A.aU7r-(A.Chollet)b, ^Iz-f-^TyX 
U+>— ^(Nucleic Acids Res ). f& 13 % 1529 
M(1985)]l-ftoT.5' -*3is[C75/££*A 
L/r 0 



(2) +J-^>>-5v;U-2,4-v-hP7i-^-^ 
P>S$<D£/£ 

2,4-v-hP7i-;U-<* -*^P>»C>y"7a, 5 
X-'J «!)<!:. N-tKP**>-y-^*>-SK(«3tltK 

I«)l=J:y«*i*i4^ttfl>*iSCF.be'5/i 
— (F.levi-schaffer)b, 7>M7> v-V— T- 
^-7 l-Pt:*)^ *T4X> 7>h* /\-<v- 
>(Am.J.Trop.Med.Hyg., 3& 32 £ 343 H 
(1983)]lCj:y-9-7v-5v;U-2 > 4-vz:hP7i- 

C40/l(VA^))0)S"CflSISfirof=a, NMR(fttt 

5tIgLfe 0 (3) v-hP^x^JU-DNAT'P— T'CD 
NCI (l)-CM*Lfc5' -73y\*'>;U*X*— 
;U75-r— h-DNA 150pmole $-j§ft?L/c 0.01 M 
y>&*y7AIIffi;«(pH7.5)50/Ul IC s (2)T?lS 

^7P>K 50nmole N.N-v^ JU/tsJUA 

75K 50ju 1 £JJ0*. 20°C, 20 B^K 

RPC-5 ^MT^^'/Uti^^ 
A)£ffll*5&»]CD5J£C R L. t? 7 7 > 
(R.L.Peason)bv /sV^'TS^JU xh /\-f^7-r 
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Manufacturing DNA for test agent and DNA for 
probe,<sup>32P you followed manufacturing identification 
DNA probe, andmanufacturing rabbit (Anti- di 
nitrophenyl-bovine blood serum albumin ) 
IgGinsolubilization solid phase method of Working Example 
1. 

Manufacturing di nitrophenyl-DNA probe 

(1) Manufacturing 5 '-amino hexyl phospho — Lu 
amidate-DNA 

Vis-a-vis probe DNA-1 10;mu g (1.5 nmol e ), adenosine 
triphosphate (Pharmacia, Uppsala, Sweden ) making use 
of 80 nmol e and T4 polynucleotide kinase 80 unit, 
phosphoric acid group was introduced into 5 'terminal with 
known method "C.C. Richardson (C.C. Richardson ), 
proceedings of national academy of Science (depicted 
above )". 

Next, with 0. 1 Mimidazole-hydrochloric acid buffer (pH 6.0 ), 
imido group after connecting, 1 .6 -diamino hexane following 
(Nacalai Tesque Inc. (DB 69-053-8079 )) to known method 
"A. collet (A.Chollet ) and others, nucleic 7v 
missalignment search (Nucleic Acids Research (0305 - 1048, 
NARHAD )), Vol.13, 15 th 29 page (1985)" which reacts in 
phosphoric acid group which isintroduced 1 -ethyl-3, 3- 
dimethylaminopropyl carbodiimide due to (Nacalai Tesque 
Inc. (DB 69-053-8079 ), Kyoto ), it introduced amino group 
into 5'-terminal. 

(2) +f" comb — ^ di JU— 2 and 4 -di nitrophenyl-;xi 
-caproic acid synthesis 

2 and 4 -di nitrophenyl- the;xi -caproic acid (Sigma Chemical 
Co., Missouri ) with, N- hydroxy "9" comb — (Wako 
Pure Chemical Industries Ltd. (DB 69-059-8875 ), Osaka ) 
the known method which is condensed by dichloro 
carbodiimide (Wako Pure Chemical Industries Ltd. (DB 
69-059-8875 )) "F. btf *Schafer (F.leV i- scha ffer ) and 
others, rear > journal of tropical > D. X> and high 
gene ("9" comb — ^ di 2 and 4 -di nitrophenyl- the;xi 

-caproic acid was synthesized Am.J.Trop.Med.Hyg.. 
Vol.32, third 43 page (1983)) with. Next, after refining with 
system of chloroform/methanol "40/1 (V/V )" making use of 
the silica gel (40 g ) column, nmr (nuclear magnetic 
resonance method ) and production was verified with mass 
spectrum method. 0.01 Mpotassium phosphate buffer which 
melt 5 '-amino hexyl phospho — Lu amidate-DNA 150 pmol 
e which are manufactured withmanufacturing (1) of (3) di 
nitrophenyl-DNA probe (pH 7.5 ) in 50;mu I, 20 *, 20 hour it 
reacted "9" comb ~£ di — 2 which is manufactured 
with(2) and 4 -di nitrophenyl- including N, N- 
dimethylformamide 50 ;mu 1 which the;xi -caproic acid 50 
nmol e is included. After reacting doing high-performance 
liquid chromatography with known method "R.L. Pia V> 
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P— Z?. lOOng O-y-^a-T-O^tl DNA.0.15M 
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;£(pH7.0)0.15ml £ 65°C N 16 ftPsHSSLTio It 
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£ 1 fiSftlU 30°C, 5 B#|H£J£*1tfco ?K-;U 
$ 0.15M J&<b7hM0A, ImM EDTA 
0.1%^vlfil>S7;^5>^#t x 0.1M 'J>S£7h 
•JO A*ISi;$(pH7.0)2ml T? 2 Bjjfejf L/cSL 
1 50nmole CD v- f-P ^U-L-'J y>(IHb 

A, ImM EDTA &t>* O.r/o^vlflljf 7;i/^S> 
0.1M U>K7hU^A««* 
<pH7.0)O.15ml 4>T? 30°C. 2 B#(BlSl£>^1tfco 
150 /J I ±*^ty , «» DNA ?P 

—~j(n n ? ttwjstt^asufc. easts 2 @ 

tfcKW 2 DNA, i>-hOZ)^-)V 

dna ?p-:^ 32 p ffit dna -Jn-IHWy 
■9- 4r ( * it v - h P 7 x - / U - O v Iftl >* 7 ^ ? £ 
>)IgG *?g<bII*S<7)EB§il*liIfc0J 1 <D^;£lc 
Stofco 32 P ttWJ5tt<Da!S #-K'JiXfb> 
tf-;UC^£L7i 32 P*It$DNA?P-:?(DJifcSt 

^ U-SS^frS-M-mUcAtu H«5<5i|i:|5] 
«©*tt-Ctt-»!*(Tofc.tt«: DNA ©sMS 
fl^jlJtlcft^Ur&ft DNA(n=6).2ng <D 
32 P fllK DNA 2ng (Dv-hP^i-^U 

-DNA — lOOng <D ^ *S ^ CD l£ M 
DNA, 0.15M i&'Ib-fhUOA-lmM EDTA fc<£ 
0.1%^*>Jfll,H 7JU^S>S#t\ 0.1M 'J>lt 
7MJOAijffIi;&(pH7.0)0.15ml £ 65°C, 16 ft 

P7i-^-^5/jHiai7;i"^5>)IgG ^^bTK'J 
T.Tlsytf— JU£ 1 fij^QU 30°C7? 5 ftFalS 
ft>$i+f_o ^'M^U^tf— A>£ 0.15M JSlb^H 
■J^A, ImM EDTASU'0.1%'7vlfll)t7;^5 
>£#fc 0.1M 'J>g£7HJOAiif M 
(pH7.0)2ml 7? 2 Ial3t# Ltz&, 7H'J7.^U>tK- 
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(R.L.Peason ) and others, biochemical X jp7 bio 7>f di 
mosquito Acta (Biochimica et Biophysica Acta (0005 - 2728, 
BBBMBS )),22 nd 8 volumes, 7 th 70 page (1971)" which 
uses RPC-5 column (Applied Biosystems ), it refined probe 
excluding unreacted DNA, furthermore with the ethanol 
precipitation . <sup>32Pradioactivity where <sup>32P is 
included in measurement reaction solution of radioactivity 
measurement did with 5 min measurements reaction solution 
total amount ( 150;mu 1 ) xylene liquid scintillator ACS II 
(Amersham * Japan. Tokyo ) after agitating extremely in 
mini- vial which includes 5 ml, making use of liquid 
scintillation counter (Packard. MINAXI TRI-CARB 4000 ). 
test agent DNA which is diluted in measurement various 
concentration of test agent DNA (n=6 ),<sup>32Plabelling 
DNA probe. 2 ng single strand DNA. 0. 1 5Msodium 
chloride. 1 mM EDTA and 0.1% bovine blood serum 
albumin of salmon sperm of di nitrophenyl-DNA probe. 100 
ng of 2 ng are included, 0.1 Msodium phosphate buffer (pH 
7.0 ) 0. 15 ml were done 65 *, 16 hours temperature -hoi ding. 
After resetting to room temperature, 1 it added rabbit (Anti- di 
nitrophenyl-bovine blood serum albumin ) 
IgGinsolubilization polystyrene ball, 30 *, 5 hours reacted, 
ball 0.15 Msodium chloride. 1 mM EDTA and 0.1 Msodium 
phosphate buffer which include 0. 1% bovine blood serum 
albumin (pH 7.0 ) the twice after washing with 2 ml, di nitro 
phenol-L-lysine (Tokyo Kasei Kogyo Co. Ltd. (DB 
69-058-7365 ), Tokyo ) of 150 nmol e wasmelted, 0.15 
Msodium chloride. 1 mM EDTA and 0.1 Msodium phosphate 
buffer which include 0.1% bovine blood serum albumin (pH 
7.0 ) 30 *, 2 hours it reacted in 0.15 ml. After reacting 
solution 150 ;mu 1 total amount was taken, labelling DNA 
probe <sup>32Pradioactivity wasmeasured. Result is shown 
in Figure 2. You followed manufacturing Comparative 
Example 2 test agent DNA. di nitrophenyl DNA probe. 
32 PIabelling DNA probe and rabbit (Anti- di 
nitrophenyl-bovine blood serum albumin ) 
IgGinsolubilization solid phase method of Working Example 
1 . <sup>32Plabelling DNA probe where 
<sup>32Pradioactivity connects to measurement each poly 
Estyrene ball polystyrene ball you inserted measurement of 
radioactivity, in mini- vial whichincludes liquid scintillator, 
you measured with condition which is similar to Working 
Example, test agent DNA which is diluted in measurement 
various concentration of test agent DNA 
(n=6 ),<sup>32Plabelling DNA probe. 2 ng single strand 
DNA. 0.1 5Msodium chloride-1 mM EDTA and 0.1% 
bovine blood serum albumin of salmon sperm of di 
nitrophenyl-DNA probe. 100 ng of 2 ng are included, 0.1 
Msodium phosphate buffer (pH 7.0 ) 0.15 ml were done 65 *, 
1 6 hours temperature-holding. After resetting to room 
temperature, 1 it added rabbit (Anti- di nitrophenyl-bovine 
blood serum albumin ) IgGinsolubilization polystyrene ball, 
30 * with5 hours reacted, polystyrene ball 0.15 Msodium 
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chloride^ 1 mM EDTA and 0.1 Msodium phosphate buffer 
which include 0.1% bovine blood serum albumin (pH 7.0 ) 
the twice after washing with 2 ml, <sup>32P where it 
connects to the polystyrene ball radioactivity was measured. 
Result is shown in Figure 2. measurement limit of Working 
Example was 0.9 pg (50 amole=5xl0" 7 mole ) with this 
invention . Comparing to Comparative Example which is a 
prior art method, background approximatelydecreased to 1/3, 
could recognize sensitivity improvement of 3 times. As above 
"Effect", explained, this invention is something which offers 
the method which from can measure nucleic acid which it can 
measure untilrecently with sandwich method, in high 
sensitivity. )" 

[Brief Explanation of the Drawing(s)] 

As for Figure land Figure 2, a Working Example, of this 
invention and a measuring line in DNA measuringof 
Comparative Example it is. 

horizontal axis showed measured value 
(<sup>32Pradioactivity ) in DNA amount > vertical axis of 
measurement subject. 



[mm 



[Figure 1 
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